were isolated from the culture broth of the myxobacterium, Sorangium cellulosum, strain So ce 678. The antibiotics were active against Gram-positive bacteria and mammaliancells. They were namedtartrolon A and B. Tartrolon B contains a boron atom. The boron binding region of tartrolon is identical with that of boromycin and aplasmomycin.
In our screening program for secondary metabolites from myxobacteria, we found an inhibitor of Grampositive bacteria. It was produced by Sorangium cellulosum, strain So ce 678, and turned out to be a macrocyclic ring composed of two identical halves. There were two components; one of them contained a boron atom (Fig. 1) . Wepropose the name tartrolon. In the following we report on the production and biological properties of the new compounds.The structure elucidation has been published elsewhere1}.
Production of the Antibiotic The producing organism was isolated by us in 1990 from a soil sample collected near Braunschweig. It was identified as a strain of the cellulose-degrading myxobacterium, Sorangium cellulosum. Stock cultures were kept on vy/2-agar (bakers' yeast, 0.5%; CaCl2 -2H2O, 0.1%; cyanocobalamin, 0.5/ig/ml; agar, 1.6%; pH 7.2) at 30°C. In liquid cultures in shake flasks on a mediumcontaining potato starch, 0.8%; yeast extract, 0.2%; defatted soja meal, 0.2%; glucose -H2O, 0.2%;
MgSO4à"7H2O, 0.1%; CaCl2-2H2O, 0.1%; Na-Fe (III)-EDTA, 8 mg/liter; pH 7.2, the strain grew in lumps, so that an exact correlation of growth stage and antibiotic content was not possible. To get a clearer idea of the production phase during cultivation, changes in glucose content were estimated using glucose test strips (Boehringer, Mannheim). Whenthe glucose content had decreased to about 0.1%, which happened 9days after starting the culture with an inoculum of 3%(v/v), the total tartrolon content was 39 mg/liter. Three days later the glucose was used up completely, and the culture contained 47mg/liter. After another two days the content was at 48 mg/liter, and the culture was harvested.
To produce greater quantities of tartrolon, the strain was cultivated in a 70 liter bioreactor (Giovanola Freres tartrolons A and B are given in Table 1 . As the main product was tartrolon A by far, experiments were done to find the source of the boron. The data in Table 1 indicate that boron came mainly from the glass flasks.
Physico-chemical Data
Tartrolon is chemically related to boromycin2'3) and aplasmomycin4). 
Biological Properties
The antibiotic spectrum of the tartrolons is given in (Fig. 4) . Protein synthesis continued with a reduced rate for someminutes and then also stopped completely (Fig. 5) . Table 3 showsthe effects of the tartrolons on two key enzymes of nucleic acid synthesis. The data indicate that neither RNApolymerase nor DNApolymerase from Escherichia coli were influenced. Fig. 6 gives the results of conductivity measurements. Staphylococcus aureus was incubated overnight in EBS medium6) containing 0.1 m KC1. After 14hours the OD623 was 2.9. The following ed in a conductivity measuring cell (conductometer LF å 42, WTW,Weilheim, Germany). As can be seen, the tartrolons caused a rise of conductivity of the supernatant. The effect of tartrolon B was greater than that of tartrolon A. Substantial changes of conductivity were observed only after preincubation with KC1. With 0.1m KC1 in the medium, the MIC against Staphylococcus aureus increased from 0.62 to 1.24 jUg/ml.
The effect of tartrolon B was bactericidal for Staphylococcus aureus. Cells were suspended in nutrient broth. Then the culture was divided. One half was the control, the other one contained two times the MICof 
Discussion
The tartrolons are macrolides which are structurally related to boromycin2 '3) and aplasmomycin4). The three antibiotics are able to bind boron by forming covalent bonds between boron and adjacent hydroxyl groups of the antibiotic.
The boron binding regions of the three compounds are identical.
The formation of tartrolon A (without boron) or B (with boron) could be regulated by the culture conditions. Whenthe culture was not in contact with glass, mainly tartrolon A was isolated. After cultivation in glass flasks, or after adding sodium tetraborate to the culture, the main product was tartrolon B (Table 1) . Tartrolons A and B inhibited Gram-positive bacteria ( Table 2) . The antibiotic spectrum and the MICvalues of the tartrolons are comparable to those of boromycin2) and aplasmomycin5). Figs. 4 to 5 show that in Staphylococcus aureus the syntheses of several important cellular macromoleculeswere inhibited immediately after the addition of tartrolon B. Isolated RNApolymerase and DNApolymerase from Escherichia coll were not influenced by the antibiotics (Table 3 ). This could mean that either tartrolon acts specifically on enzymes of Gram-positive bacteria or, more probably, that the antibiotics interfere with energy delivery or membrane integrity. Boromycin is knownto increase the potassium efflux from sensitive cells8), so that the energy metabolism breaks down. Figure 6 indicates that tartrolon acts in a similar way. From the rise of conductivity of potassium loaded cell suspensions upon the addition of tartrolon, without a concomitant efflux of UVabsorbing material (data not shown), we conclude that the tartrolons also cause a loss of potassium ions. The tartrolons are rather toxic for mammaliancell cultures (Table 2) . In this case, component B is more efficient than A.
